SUMMARY Histological examination of the breasts of 26 infants and young children who died suddenly between the ages of 3 weeks and 2 years was performed. The glands were composed of well formed lobules surrounded by dense interlobular stroma, while within the lobules there was looser connective tissue. The lobules contained ducts, many of which were dilated and contained secretions. Foci of extramedullary haematopoiesis were found, and in the older infants, fat was prominent within the connective tissue of the breast. Myoepithelial cells were regularly present. No sex differences in breast development at this time were noted. Newborn breast development did not regress rapidly after birth and secretory activity continued for many months in both sexes. This study shows that the human mammary gland remains active for many months after birth and may continue to grow and secrete. The findings are not consistent with the current view that breast development in infancy results from stimulation from 'pregnancy hormones.' It is more likely that the infant's own gonadal secretions are responsible.
The human mammary gland has a number of well recognised phases of growth and development. In late pregnancy the fetal breast (in both sexes) is highly developed, and at birth it often secretes milk. Then at puberty the growth of the breast is usually the first sign of secondary sexual development in girls, and at this time gynaecomastia is not uncommon in boys. 2 The breast reaches its maximal development during pregnancy in preparation for lactation. There is, however, another ill recognised phase of development of the human mammary gland in the first year or two of life long after the influences of pregnancy have been removed.
Contrary to what has been stated3 the infant's breast does not regress rapidly after birth. Careful clinical study has shown that it often persists as a firm discrete nodule in many boys and girls during the first year of life and it may be more prominent by the age of 6 months than earlier and it is only later in infancy that the first sex differences in breast size appear: the gland being bigger then in girls.1 In prematurely born infant girls this phase of development may be even more prominent.4 After the first two years the breast bud usually remains small and barely palpable until puberty.
The histological appearances of the breast in the fetus, at birth, in puberty, and pregnancy have been well described,5 6 but there are few reports on breast histology in infancy after the immediate newborn period. Also it is likely that the specimens of breast tissue that were subject to histological examination were from infants who had died in hospital after chronic illnesses. To obtain information on the natural history and histological appearances of the breast in healthy children it was decided to examine the glands of previously well infants and young children who had died suddenly.
Materials and methods
The breast bud and surmounting elipse of nipple containing skin was excised from a total of 22 cases of sudden infant death at necropsy; the infants were aged 3 weeks to 6 months. Three infants showed evidence of mild tracheobronchitis and no pathological abnormalities were found in the others. Breast tissue from four additional cases taken at necropsy was examined: a 2 month old girl who died from hydrocephalus and acute pyelonephritis, a 5 month old boy with hydrocephalus and pneumonia, an 18 month old boy with peritonitis due to gastric perforation, and a 2 year old girl who died from shock secondary to trauma. After fixation in formal saline and paraffin embedding sections were stained by haematoxylin and eosin and examined.
Results
On gross appearance the breast gland consisted of a subareolar nodule of firm white tissue up to 1 cm in 136 Histology of breast development in early life 137 diameter. No age or sex differences in size were noticed. On histological examination the glands consisted of well formed lobules surrounded by dense interlobular stroma. The lobules contained a number of ducts (fig 1) and the larger ducts seemed to disrupt the lobular pattern. The connective tissue within the lobules was looser and more delicate than elsewhere but in two cases this also was condensed. The definite lobular pattern was rarely absent after the age of 5 weeks. All the breast specimens contained recognisable ducts. Fat was prominent after the first 2 months of age and was invariably of the adult type. Islets of fat cells were often found within the connective tissue of the breast bud.
In the younger infants (aged 3 weeks to 3 months) the ducts were usually large and dilated and often contained secretions (fig 2) . In general the dilated ducts had a single lining of flat epithelial cells (active epithelium) and contained secretions. Desquamated cells were usually present in the duct lumen at all ages, but definite secretion was often seen especially in the first three months, and at this time there were often cytoplasmic buds typical of apocrine secretion (fig 3) .
After the first months the ducts were usually smaller, had a double lining of cuboidal epithelium (resting epithelium), and contained little secretion. There was, however, great variation-a single lining was seen as late as 6 months of age, and the dilated ducts of a 10 week old girl had a double lining. Also a double lining layer with eosinophilic secretion was seen in some glands from children over the age of 6 months and large dilated ducts, assuming a papillary appearance were present in the glands of one 18 month old boy. Double epithelial layers were more likely to be found in the embryologically more mature ducts in the subareolar areas. been little histological study. Pfaltz found that the breast of a 14 month old boy contained a core of connective tissue with 'underdeveloped' parenchyma but also noted that more branching ducts were present in the first three years than later.9 Our finding of histological evidence of breast activity (including secretion) after the first months of life is in agreement with that of Tholen who noted some very dilated ducts with a double epithelial layer and lobular pattern in one 8 month old boy.'0 He also concluded that the gland was not smaller in later infancy than earlier as the amount of stroma and especially dense connective tissue had increased. Berka also commented on the increased amount of connective tissue in a 2 year old child.'1 We did not notice any difference in the histological appearance between male and female glands and this was surprising as clinical study had shown that after six months breast nodules were absent in boys but often still present in girls.' Another surprising finding was the well formed lobular pattern as it had been suggested that lobules are not formed until much later in childhood.5 It has been remarked that one of the characteristics of the mature breast is its variability in size and structure12 and this certainly also applies to the gland in early life.
We know little of the factors that control breast development in infancy and early childhood. Hormones are thought to regulate breast development at puberty, pregnancy, and the puerperium with oestrogen promoting growth of the duct systems and progesterone that of the alveoli.'3 High circulating concentrations of prolactin are needed for the initiation of milk secretion.14 It has been suggested that 'pregnancy hormones' may be implicated in postnatal breast development in the infant but this does not seem possible in view of their short half life and it is more likely that the infant's own endocrine system is responsible. Circulating concentrations of follicle stimulating hormone (FSH) rise after birth in both sexes and especially in girls remain relatively high for the next few years. ' Our study has confirmed that there is a definite phase of breast development in early infancy and early life and we have shown the histological appearances of the gland at this time. Our findings cast some doubt on current views with regard to the role of hormones in breast growth and development. Pregnancy hormones are not likely to be responsible, but the infant's own gonadal secretions (oestrogen, testosterone) are probably important.
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